CRITICAL ITEMB LIBT PROJECT: SRNS (- NSTALLED) SYSTEM: D&C SUBSYST
- — . S S S - ASS'Y NOM T “9"[! SHEET: ]
FMEA FNEA NAME. QTY, L FAILURE MODE FAILURE EFFECT HOVR f FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. oraving nér. AND - oN A2/ 1
DES1GNATION CAUSE . END ITEM CRITICALITY SCAEENS: -k ialiias M 1o, W FRF SR FY N
107% 0 ouTPUT MODE : LOSS OF DESIGH FEATURES
MULTEPLEXER INCORRECY COMMUNICATION | cececennnooiol.
QIv-1 ourpur VITH DiC
SCHEMATIC IMIERFACE WILL QUTPUT MULTIPLEXING 1S PERFORMED BY THREE, QUAD AND/OR SELECT
ED 87305 INETIATE OBC GATES. THESE ARE "A* TYPE CMOS DEVICES, Gfﬂ!llt TYPE 4019,
CAUSE(S): COMMURICATION
1) PARIS FAILURE CHOS DEVICES OPERAIE AT LOM POWER AND HENCE DO NOT EXPERIENCE
FAILURE. DETECTION, SIGHIFICANT OPERATING STRESSES. THE TECHNOLOGY TS MATURE, AND
AUTDBRAKES, DEVICE RELIABILIVY RISTORY IS WELL DOCUMEMTED. ALL SIHES§ES
ARN COMES 10 ARE ADDETIOHALLY REDUCED BY DERATING THE APPROPRIATE
RESE. GPC GOES PARAHETERS IN ACCORDANCE WITH SPAR-RMS-PA.D03. SPECIAL
1MTO 10LE MODE. HANOLING PRECAUTIONS ARE USED AT ALL STAGES OF WANUFACIURE 0
égs:u%n PRECLUDE DAMAGE/SIRESS DUE TO ELECIROSTATIC DISCHARGE.
SUPPORTED EEE PARTS HAVE BEEN SELECTED AND CONTROLLED IN ACCORDANCE WITH
MWODES. ADE SPAR-RMS-PA.00Y. THIS DOCLMENT DEFINES THE PROGRAM
COMMUMICATION AECUIREMENTS FOR MOMITORING AND COMTROLLING EEE PARIS, FHE
PATH REMAIRS REQUIREMENTS INCLUDE PARIS SELECTION TO AT LEAST “ESSABL[SHED
OPERABLE. RELIABELITY™ LEVELS, AND AGEQUATE DERATING OF PARY SIRESS
LEVELS. PROCEDURES ‘ND ACHIVITIES ARE SPECIFIED TO ENSURE AT
1F DEC RESPONSE LEAST EQUIVALENT QUALITY FOR NONSTANDARD AND IRREGULAR PARTS.
EE COMMAND DITS RELEASILITY ANALYSIS HAS COMFIRMED NG PARTS WiTH GEMERJCALLY
ARE CORRUPI: HIGH FAILURE RATES, AEROSPACE DESIGN STANDARDS FOR DETAILING
ONE OR' MORE EE ELECTRONIC PARVS PACKAGENG, MOUNTING AND
COMHANDS MAY SIIUCIUIlL!HECHIHICILIIN!!&RIl! OF ASSEMBLIES ARE APPLIED.
FAIL OM. EE SU_H DESIGN HAS BEEW REVIEVED AND FOUND SATISFACTORY THROUGH
[13 THE DESIGH AUDIT PROCESS, INCLUDING THE USE OF RELIABILITY
COMMANDED AS MAIMTAINABILATY AKD SAIE'T CHECKLISTS, MATERIAL SELECTION lHO
AS EE WODE USAGE CONFORMNS 10 SPAR-SG.368 WHICH 1S EOU)VALENT T0 THE NASA
SWITCH SEI TO MATERIALS USAGE RECUIREMENTS. WORST CASE ANALYSIS HAS BEEN
AUTO. DURING CONOUCTED TO ENSURE THAT PERFORMANCE CAN BE WET UNDER WORST
AUTD CAPTUME CASE TEMPERATURE ANO AGING EFFECTS. EEE PARTS STRESS ANALYS|S
LINPENG IS HAS BEEN COMPLETED AND CONFIAMS THAT THE PARTS MEET THE
LOST, DERATING REQUIREMENIS.
PAINTED CIRCUIT BOARD DESIGNS HAVE DEEN REVIEVED Y0 ENSURE
WORST CASE ADEQUATE CIRCUIT PATH WEIDTH AND SEPARATION AND T0 CONFIRN
seesanaces APPROPRIATE DIMENSIONS OF CIRCULF SOLDER PADS AND OF COMPONENT
UNEXPECTED HOLE PROVISIONS.
PAYLOAD WOTION.
UNCONMANDED PARTS MOUMTING METHODS ARE CONTROLLED IN ACCORDANCE MITH
END EFFECTON MSFC-SID- 134 AWD CAE PDP34BP, JHESE ODOCUMENTS REQUIRE
AUTO RELEASE APPHOVED -MOUNTING METHODS, STRESS RELIEF, AND COMPOKENT
SEQUENCE, = &€& vk SECURLYY.
CREU ACTION sex
REQUIRED, .:,.m WHERE APPLICMILE, DESIGN DRAWINGS AND DOCUMENTATION GIVE CLEAR
ANRURCIAVED, ' ;Eiggllltlilﬂﬂ 0; HANDL ING PRECAUTIONS FOR ESD SEMSITIVE
REDUNDANT PATHS
REMAINING BOARD ASSEMBLY DRAWINGS INCLUDE THE REQUIREMENT FOR SOLDERING
............... STANDARDS IN ACCORDANCE WITH NHB S3I00.4{JA) AND JST 088004,
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AND
CAUSE
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o
END ITEN
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RATIONALE FOR ACCEPTANCE
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2/
g A-'PALI"~PA-U.C'?LJ1

1075

oUTPUE
MULTEPLENER
ory-1
SCHEMATIC
ED 87305

MODE :
INCORRECT
outpur

CAUSE(S):
(1) PARIS
FAILURE.

LOSS Of
COMMUNECATION
WITH DAC

- INVERFACE WILL
IRITIATE D8C
ICOMMUNICAT I O8
FAILURE
DEFECTION.
AUTOBRAKES.
ARM COHES 10
RESY. GPC GOES
INTO IDLE MODE.

SUPPORTED
MODES. ABE
COMHUNECATION
PATH REWAINS
OPERABLE.

:l DLC RESPONSE

AUTG. DURING
AUTO CAPTURE
LINPING IS
Lost.

WORST CASE

UNEKPECTED
PAYLOAD MOTION.
UNCOMMANDED
END EFFECTOR
AUTO RELEASE
SEQUENCE, 1¥ €2 +
CREW ACTION
REQUIRED.
ANNUNCIATED.

REDUNDANT PATHS
REMAINERG
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ARD EQ ModE 3.4
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PRE ;’Ml ED BY:

HIWG

SUPERCEDING DAVE: NOME .

MIEPI'MICE TESIS
II|E HlﬂD\MRE 116N 1S SUBJECTED TO THE FOLLOMING ACCEPEAMCE
ENVIRONMENTAL JES1ING AS PART OF THE DRC PANEL.

O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE t

O THERMAL: +100 DEGREES # TO +10 DEGREES F 2 CYCLES
(9.5 HAS PER CYCLE)

THE DEC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RMS
SYSIEM (19518 RNS STRONGBACK TEST ANWD TP352 FLAT FLOOR IEST)
WHICH VERDFIES THE ABSENCE OF THE FAILURE MODE.

wlllflthllﬂll TESTS
IllE BlC PANEL HAS BEEW SUBJECTED 10 THE FOLLOWENG
QUALIFICATION TES! ENVIROMMENT:

VIBRATION: LEVEL AND OURATION - REFERENCE llllE 1
SHOCK: 20G/1INS - 3 AXES (5 DIRECTION
THERNAL : 130 DEGREES F YO -23 DEGREES F (12 HRS
PER CYCLE} (6 CYCLES)
HUMIDITY: 95! (120 DEGREES F TO 82 DEGREES F CYCLE ¥
186 HAS) 10 CYCLES TOCAL
EWC: MEL-STD-4&1 AS MODIFIED BY SL-E-0002 {YEST CEOM,
CEQY, l:SDﬂDCMCI €502, CSDS, REOZ (B/N),
502, S0, RS04)
RE02’ (B/N) lSOZ a3, 04)

a o oo

FLIGRT CHECKOUT

PORS OPS CHECKLIST (ALL VEHICLES) JSC 14987
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CRITICAL ITEMB LISBT PROJECT: SRMS (-5 M NSTALLED) SYSIEM: DEC SUBSYST
e e ——————— nwrnu&ﬂinﬁwﬂﬂiiﬂﬁﬁ ASS'Y P/N: SHEET: 3
FHEA FMEA NAME, ofY, & SAILURE MODE | - FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTAMCE
REF. Rev. | oraulug aér. AND : oM E 2 0
DESIGNAT |OK CAUSE " END PVEM CAIFICALITY SCREENS: <M#h A-PALS 8-¥Ads C-Paiy
1075 0 oUTPUT WODE : LOSS OF QA INSPECTIONS
WULY IPLEKER INCORRECT comsuNication | 00 --e-eaolollo
ory-1 OUTPUT WiTh DEC
SCHEMATIC INTERFACE wiLL EEE PARTS INSPECTION IS PERFOAMED AS REOQUIRED BY
ED 87305 IRITIATE DRC SPAR-RHS-PA.003. EACH EEE PARY IS QUALIFIED AT IHE PART LEVEL
CAUSE(S): COMMUNTCAD 104 10 THE NEQUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
(1) PARIS FAILURE PARTS ARE 100X SCREENED AND BURNED 1M, AS A MINIMUM, AS
FAILURE ., DETECTION. NEQUINED BY SPAN-RMS-PA.0D3, BY THE SUPPLIER. ADDITIONALLY,
AUTOBRAKES, EEE PARTS ARE 100X RE-SCREEWED IN ACCORDANCE WITH
ARM COMES 10 REQUIREMENES, BY AN [NDEPENDENT SPAR APPROVED JESTING
REST. GPC GOES FACILITY. DPA 1S PERFORMED AS REOUIRED Y PA.003 OM A RANDOMLY
INTO JOLE MODE. SELECTED SX OF PARTS, MAXIMUM § PIECES, WINIMUM 3 PLECES FOR
I.OS;U ?;l EACH LOF MUMBER/DATE LoDE OF PARTS RECEIvED.
COM
SUPPORTED WIRE 1S PROCURED TO SPECEFICATION MIL-W-22759 OR MIL-W-81381
WODES. ABE AND INSPECTED AND TESTED IO NASA JSCMBOBO STAMDARD NWUMBER 95A.
COMMUNICATION
PATH REMAIRS RECEIVING ENSPECTION VERIFIES THAT ALL PARTS RECELVED ARE AS
OPERABLE. IDENTIFIED EN THE PROCUREMEN! DOCUMENTS, THAT NO PHYSICAL
DAMAGE HAS OCCURRED TO PARTS DURING SHIPMENT  THAT 1HE
JF DAC MESPONSE RECEIVING DOCUMENTS PROVIDE ADEGUATE TRACEABILIYY EnFORMATION
E&cgﬂ::& ais AWD SCREEMING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.
T:
ONE OR MORE EE PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
COMMANDS MAY APPROPRIATE 1D THE MAWUFACTURING STAGE COMPLETED. THESE
nu’gu. EE INSPECTIONS INCLUDE,
HAY
COMMANOED AS PRINTED CIRCUST BOARD [MSPECTION FOR TRACK SEPARATION, DAMAGE
00N AS EE MODE AND ADEQUACY OF PLATED THROUGH WOLES,
SWITCH SET 10
AUTO. DURING COMPONENT MOUWTING INSPECFEON FOR CORRECT SOLDERING, MIRE
AUTO CAPTURE LOOPING, STRAPPING, ETC. OPERATORS AND [NSPECTORS ARE TRAINED
LINPING IS a0 CERbIFLED TO whsa Nite S300.4¢3A) STANDARD, AS MODIFIED
LOSY, 8Y JSC O8300A.
CONFORMAL COATING INSPECTION FOR ADEOQUATE PROCESSING 1§
WORST CASE PERFORMED USING ULERAVIOLET LIGHT TECHRIOUES.
UMEXPECIED POST P.C. BD. INSTALLATEON INSPECTION, CLEANWLENESS AND
m;tm":g;m. WIRKMANSHIP (SPAR/GOVERNMENT REP. MANGATORY INSPECTION POIKT)
END EFFECTOR P.C. BD. IMSTALLATION INSPECFION, CHECK FOR CORRECT SOARD
AUTO RELEASE INSTALLATION, ALIGNMENT OF BOARDS, PROPER CONNECTOR CONTACE
SEQUENCEx ¥ €¢ e MATING, MIRE ROUTING, SERAPPING of WIRES ETC.,
CREW ACTION  fe] 1o .
REQUIRED . ArTo. PAE-TEST IMSPECTION OF DRC PANEL ASSY [MCLUDES AM AUDLT C ok
ANNUNCIATED. OF LOVER 1IER ENSPECTION COMPLETION, AS BUILO CONFIGURATION R -1 e
VERIFICATION 10 AS DESIGH ETC. {SPAR/GOVERMMENT MEP. - ! (8 QAL
REDUNDANT PATHS MANGATORY INSPECTLON POINT) -.qukv“
REKAINING 1
--------------- A TEST READINESS MEVIEW (TRR) WHICH INCLUDES VERIFICATION OF .
) Aotowascg g s TEST PERSOMNEL, JESI DOCUMENTS, TEST EQUIPMEN) CAL IBRAT ION/
ET ried® LoliTeay VALIDATION STAfUS AND HARDWARE'CONFIGURATION IS CONVENED ay
E"’:’:’M'“ T :lEJ:HI: :ssuanuce N u'JuJuucu?g WITH ENGINEERING, 2—? A
TLTE BILITY, COMFIGURATION CONTROL, SUPPLIER AS ABPLICABLE, F2
2}DiecT bewt o AMD THE GOVEWMENT REPRESEWTATIVE PRIOR 10 THE SIART OF ANF S
€€ rranual TiobEL FORMAL TESTING (ACCEPTANCE OR GUALIFICATION). N OE
(rop. [P STITUT N o rzn
ertamens) ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE, | ™o
f 1
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CRITICAL ITEMB LIST PROJECT: SRMS (-S MCJU ENSTALLED) SYSEEM: DRC SUBSYST
L T P T e e L ASS*Y NOM . ASS'Y PN SHEE!: i
FMEA FHEA NAME, QFY & FAFLURE MODE FAILURE EFFECY HOWR 7 FUNC. RATIONALE FOR ACCEPTANCE
REF. AEV, oravluG ate. AND on At 3
DESIGNATION CAUSE ERD [VEM CRETICALITY SCREENS: -Mfhe h~PASL 3-Pabd | C-Paus
1075 0 outTPul MODE ; LOSS OF THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
WJLTIPLENER INCORRECT COMMUN]CATION MANDATORY ENSPECTION POINI).
oyl OuTPUT WITH oicC
SCHEMATIC " INIERFACE WILL INTEGRATION OF DAC PANEL, RHC, THC AND RCIU, INSPECTIONS ARE
ED 87305 . INITIAIE DBC PERFORMED AT EACH STAGE 6! lﬂiEG!AIIOﬂ. HHIEH FNCLUDES
CAUSE(S): ¢ COMMUNICATION GROUNDING CHECKS, INTER COWNECT CABLE VERIFICATION, CONNECTOR
(1) PARTS FAILURE INSPECTION FOR lﬁll OR PUSHBACK COMTACTS ETC.
FAILURE. DEIECTION.
AUVOBRAKES . SUR-SYSTEM PEAFOAMANCE I1ESTING (ATP). INCLUDES AN AMBIENT
ARN COMES IO PERFORMANCE TEST. (MAWDATORY IHSPECIIGN POINT).
RES!. GPC GOES
INTO EDLE MOOE. SRMS SYSTEMS INTEGRATION, THE INTEGRATEON OF MECHANNCAL IEH
LO5S OF SUBASSEMBLIES AND THE Fl|GI|I CABIN EQUIPHENE TO FORM THE SRMS.
COMPUTER IMSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
SUPPORTED INCLUOES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUVING,
MODES. ABE INTERFACE COMNECTORS FOR ﬁEHl OR PUSH BACK COMTACTS EIC.
COMMUNICAT I ON
PATH REMAINS SRMS SYSTEMS TESTING - STROMGBACK AND FLAT FLOOR AMBJENT
OPERABLE. :g::?gﬂluti TESY. (SPAR/GOVERNMENW! REP. - MANDATORY INSPECTION
IF DAC RESPONSE
£E COMMAND BITS
ARE CORRUPT:
ONE OR MORE EE
COMMANDS MWAY
FAIL ON, EE
MAY BE
COMMANDED AS
SOON AS EE WODE
SWITCH SEY 1O
AUTO. DURING
AUTO CAPTURE
LINPING IS
L .
WORST CASE ¢
UNEKPECTED
PAYLOAD MOTION.
UNCOMMANDED
END EFFECTIOR
AUTO RELEASE
SEQUENCE, & €€ bbE LT To suTo,
CREN ACTION
REQGUIRED.
ANNUNCIATED.
REDUNDANT PATHS
REMAINING
"""""" 1T ] 1)AvTonmaxg § AMD EE MAMUAL 41oDE 3LiTTY
NI (For sarwme THL 31 Tim)
z) DIkECy DEWE ARD €T AMUAL 1acDT S
(C.g:ownuuuu,oﬂlxn»“)
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CRITICAL ITEMB LIST

PROJECT: SRMS {-5 M NSTALLED) SYSTEM: p&C SUBSYST
ASS'Y KOM : ASS'Y P/N: SHEET: 5

FMEA
REF,

FMEA
REV.

NAME, OIY, &
oraulnG eér,
DESIGNAT [ON

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
' o
. END ITEM

HOWR / fll;ls.L RATIONALE FOR ACCEPTANCE
CREFECALITY SCREENS: Mk A~Pall R-Pall C-vang

1075

0

ouTPUl
MULTEPLENER
ary-1
SCHEMATIC
ED 87305

MODE :
INCORRECT
OUTPUT

CAUSE(S):
(1) PARTS
FATLURE.

LOSS OF
COMMUNICATION
WITH DEC
IMTERFACE WILL
IMITIASE DAC
COMMUNICAT | O
FAILURE
DETECTION.
AUTOBRAKES.
ARM COMES 10
RESE. GPC GOES
INTO IDLE MOOE.
LOSS OF

COMPUTER
SUPPORTED
HODES. ABE
COMMUNICATION
PATH AEMALNS
OPERABLE.

IF DEC NESPONSE
EE COMMAND BITS

COMMANDED AS
SOON AS EE MODE
SWITCH SET TO
AUTO. DURING
AUTO CAPIURE
LINPING IS
tosT.

WORST CASE
UNENPECTED
PAYLOAD MOTiON.
UHCOMMAKDED
END EFFECTOR
AUTO RELEASE
SEQUENCE, '¢ &F v
CREW ACTIOM
REQUIRED.
ANNUNCIATED.

REDUNDANT PATHS
REMAZNING

FAILURE HiSTORY

THERE HAVE BEEN HO FAILURES ASSOCIATED WITH THIS FAILURE
NODE ON THE SAMS PROGRAM.
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CRITICAL ITEMS LIST PROJECT: SAMS (-5 MCIU |NSTALLED) SYSTEM: DAC SUBSYST
o ASS*Y NOW T L ASS'Y P/R: SHEET: __ &
FHEA FMEA NANE, OTY, & FAILURE MODE FAILURE EFFECT HOWR / FUNC, RATLONALE FOR ACCEPTANCE
REF. REV. pRauinG afr. AND on Ay 2/
DESIGNATION CAUSE END [TEN CRITICALITY SCREENS: Mz A-Tass B-vaus c-reuy
1075 0 ouTPUT MOOE : LDSS OF OPERATIONAL EFFECTS
MULTIPLEXER INCORRECY COMMUNICATION | r-eere-eeeaiili
o1r-1 ouTPUT vilH DiC
SCHEMATIC 4 INTERFACE wiLL COMPUYER SUPPORIED WODES CANNOT BE USED 10 COMPLETE THE
€0 87308 INITIAJE DEC MISSION. DIRECT ORIVE AHD BACKUP MODES REMAIN, 1F PATLOAD
CAUSE(S): COMMUNICAT FON ATTACHEC, THE ARM SHOULD BE MANEUVERED TO A SAFE POSITION FOR
(1) PARTS FAILURE PAILOAD MELEASE. LOSS OF MEKT REDUNDANT PATH lssuus IN
FALLURE . OE1ECTION. DEING ONE FAILURE AWAY FRON [KABILITY 7O CRADLE A
AUTOBRAKES. IF VIIH SUBSEQUENT FATLURES ALL DRIVE MODES ARE tOSI THE ARM
ARM COMES 10 MAY BE JETTISOMED.
REST. GPC GOES
INFO 1OLE MODE. CREW ACILON :
tossoF 0 | 0 eeeeeeiael
COMPUTER
SUPPORTED USE DIRECT DRIVE.
MODES. ABE
COMMUNICATION CREV FRAINING
PATH REMAINS |  --eeeeeeoi-s
OPERABLE.
NONE
IF OBC RESPONSE
EE COMMAND BIIS
ARE CORRUPI: KISSION CONSTRAINT
ONE OR MORE EE |  -----eoemaaian.n.
COMMANDS MAY
FAIL ON. EE NOWE
MAY BE
COMMANDED AS
SOON AS EE WODE
SWITCH SET 10 OHRSD OFFLINE
AUTO. OURING | seeeeeeeoal
AUTD CAPTURE
LINPING 1S EXEACESE ALL SMITCHES.
LOST. VERIFY CORRECT BITS I DATA BUS.
[ ]
WORST CASE OMASD OMLINE INSTALLATION
UNENPECTED
PAYLDAD HOTION. NOKE
UHCOMMANDED
END EFFECTOR
AUTO RELEASE OMRSD OHLINE TURNAROUND
SEQUENCE, \F €% FIOD® —oocoiomoioioooiaan, .
CREW ACTION S*7iTo ot
REQUIRED. AuTo, EKERCISE ALL SWITCHES OW DAC PANEL. VU
ANNUNC IATED . VERIFY NO UNSCHEDULED CAUTION ANO WARMING ANNUNCIAIORS. e :
REDUNDAMI PATEHS
REMAINING
HFE ) AvToarask s b g FoDE  L1d Ty
(Fer saF (fue, Tar L)
2)0-1(11 vRUvVe AdAD EE Manuval. robe 3
(For coltingise. oPt RATIONS)
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